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Purpose: Recent studies suggest that obesity-related risk of knee OA is
not fully explained by mechanical challenge, i.e. increased body weight.
Yet, adipokines (e.g. leptin) secreted from fat tissue appear to cause low-
grade inﬂammation, and to contribute to the release of metallo-pro-
teinases and growth factors, which are known to promote cartilage loss
and osteophyte formation. The infra-patellar fat pad (IPFP) is unique in
representing intra-articular adipose tissue, and is a source of intra-
articular leptin. Only few studies, however, have studied the role of the
IPFP in human knee OA. Here we explore whether quantitative imaging
measures of IPFP size and MRI signal differ between painful knees with
and without advanced radiographic knee OA in the same person, and
between OA and healthy reference knees.
Methods: The sample was drawn from the Osteoarthritis Initiative
(OAI) cohort and fulﬁlled the following criteria: OARSI medial JSN in one
knee, no-JSN in the contra-lateral knee, BMI>25, frequent knee pain in
both knees. The 28 participants who displayed OARSI JSN grades 2 or 3
in one (and grade 0 in the other) knee were matched 1:1 with subjects
from the OAI healthy reference cohort without knee pain radiographic
signs, or risk factors of incident knee OA, based on the same sex and
similar body height. A sagittal fat-suppressed IM-weighted TSE
sequence was used for segmentation of the entire IPFP (J.D.), volumetric
3D analysis of its morphology and signal, and for semi-quantitative
evaluation of MOAKS synovitis scores (A.G.). Paired t-tests were used to
compare JSN with contra-lateral non-JSN knees, and with matched
reference knees.
Results: The 28 JSN participants (21 medial JSN grade 2 and 7 grade 3;
21 women, 7 men) were 165±11 cm tall (age 61±10y; weight 87±14 kg,
BMI 32.2±4.4). The matched healthy reference subjects were of similar
height (165±10cm), but younger (54±6y) and less heavy (70±13 kg; BMI
26±2.7). No signiﬁcant differences in IPFP volume, surface areas, or
thickness were observed between JSN and no-JSN knees. Compared
with healthy reference knees, JSN knees displayed a 10% larger IPFP
anterior surface area (p<0.01), but a slightly lower thickness, and no
signiﬁcant difference in IPFP volume (Table 1).
JSN knees displayed a signiﬁcantly greater mean MRI signal intensity
(SI) and greater MRI SI heterogeneity (i.e. standard deviation [SD]) than
the no-JSN knees; further JSN knees displayed a substantially and sig-
niﬁcantly greater SD SI than healthy reference knees (Table 1: (b) ¼
p<0.01; (c) ¼ p<0.001)).Table 1
IPFP morphometry and MRI signal intensity (SI) in JSN/no-JSN/healthy (HR) knees.
JSN knees noJSN knees HR knees D% JSN/
noJSN
D% JSN/HR
Volume (cm3) 24.7 ± 6.38 24.3 ± 6.21 23.2 ± 6.61 þ1.5% þ6.4%
Ant. Area (cm2) 19.4 ± 4.27 19.0 ± 4.40 17.6 ± 4.27 þ2.2% þ10%(b)
Thickness (mm) 12.7 ± 1.65 12.9 ± 1.92 13.2 ± 1.60 -1.3% -3.6%
MRI SI mean 152 ± 36.4 136 ± 31.5 140 ± 27.6 þ11%(b) 8.0%
MRI SI SD 78.5 ± 22.2 69.8 ± 18.1 57.5 ± 10.2 þ13%(b) þ37%(c)The mean MOAKS score for Hoffa synovitis was 1.04 in the JSN knees,
0.89 in the no JSN knees (no signiﬁcant difference), and 0.19 in the
healthy reference knees. When studying the relationship between the
MOAKS synovitis scores and IPFPMRI SI across all 84 knees, thosewith a
grade 2/3 synovitis score (n¼9) displayed greater mean SI than thosewith grade 0 (n¼35; ANOVA post hoc: p<0.05 with and without
adjustment for multiple comparisons). Knees with a grade 1 synovitis
score (n¼40) also tended to display greater mean SI than those with
grade 0 (p<0.05 without, but not with adjustment). Knees with a grade
2/3 score and those with grade 1 scores both displayed greater IPFP SI
SDs (heterogeneity) than those with grade 0 (p<0.05 with and without
adjustment, respectively); those with grade 2/3 also tended to display
greater SDs than those with grade 1 Hoffa synovitis scores (p<0.05
without but not with adjustment) (Fig. 1). The ﬁndings were generally
identical when excluding the most peripheral row of IPFP voxels from
the MRI SI analysis.
Fig. 1. Box Plot of IPFP SD MRI SI per Hoffa Synovitis Score (MOAKS).
Conclusions: This pilot study suggests that the mean intensity and
heterogeneity of the MRI signal of the IPFP differs between knees with
and without JSN; and the heterogeneity also between JSN and healthy
reference knees. In contrast, no signiﬁcant differences between groups
were observed in IPFP morphology. Although IPFP MRI signal repre-
sents a relatively unspeciﬁc imaging marker, it appears to be related to
semi-quantitative MOAKS scores of Hoffa synovitis.
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Purpose: Knee osteoarthritis (KOA) is typically a slowly progressive
disorder; however, a subset of knees progress with dramatic rapidity
(e.g. from normal appearance to end-stage diseasewithin 4 years). Knee
injuries are a key risk factor for accelerated KOA but the existing liter-
ature is limited to self-reported injuries. We hypothesized that accel-
erated KOA is precipitated by an injury that destabilizes themenisci and
compromises the function of a meniscus. Therefore, we conducted a
preliminary but comprehensive assessment of magnetic resonance
(MR) images acquired before and after self-reported injuries among
individuals with accelerated KOA, common KOA, and no KOA to deter-
mine the type of acute ﬁndings associated with accelerated KOA after an
injury.
Methods: We conducted longitudinal MR imaging readings among
participants in the Osteoarthritis Initiative who had no radiographic
KOA at baseline (Kellgren-Lawrence [KL]<2). Participants could have
one of three outcomes: 1) accelerated KOA: at least one knee progressed
to end-stage KOAwithin 48 months, 2) common KOA: at least one knee
Abstracts / Osteoarthritis and Cartilage 23 (2015) A82eA416A220increased in radiographic scoring within 48 months (excluding those
with accelerated KOA), and 3) no KOA: no change in KL grade in either
knee. Among these three groups we identiﬁed knees with a self-
reported injury (see Figure 1). We also identiﬁed the 6 knees with
accelerated KOA, no injury in either knee, and progression from no KOA
to end-stage in less than 12 months. We hypothesized that these knees
experienced a knee injury that was not been reported by a participant.
All readings were completed by a single experienced fellowship-trained
musculoskeletal radiologist who was blinded to group assignment.
Results: Among the 34 knees, 62% were female, mean age 61 (SD ¼ 9)
years, and mean body mass index 28.4 (SD ¼ 4.9) kg/m2. Most knees,
regardless of group, had damage commonly associated with osteo-
arthritis despite having no radiographic KOA (e.g., anterior cruciate
ligament degeneration, fat pad edema, patellofemoral chondropathy).
Among the 10 knees with no KOA, the only incident ﬁnding after a
reported injury was a medial collateral ligament sprain. Three out of 10
knees with common KOA and injury had incident medial meniscal
pathology in the posterior horn with no-mild extrusion. A fourth knee
with common KOA had an incident medial collateral ligament sprain.
Among the 20 knees with no or common KOA and self-reported injury 8
(40%) had stable ﬁndings between the visit before and after a reported
injury. Among the 14 knees with accelerated KOA, regardless of self-
reported injury, 9 (64%) had incident medial meniscal pathology with
extrusion, 4 knees had incident meniscal pathology without extrusion
(2 lateral meniscal tears), 2 knees had subchondral fractures (both had
concurrent medial meniscal pathology, see Figure 2), and 1 had evi-
dence of possible post-traumatic avascular necrosis (with lateral
meniscal pathology). Common incident meniscal ﬁndings among knees
with accelerated KOA were complex, horizontal, or radial tears. One
knee with accelerated KOA but no self-reported injury had no evidence
of acute changes during the year they progressed from no KOA to end-
stage KOA.
Conclusions: Knee injuries that lead to accelerated KOA appear to be
characterized by structural damage that destabilizes and compromises
the function of the meniscus or compromises the subchondral bone.
Early detection of these lesions after a knee injury may be vital for
identifying individuals at risk for accelerated KOA.Figure 1. Flow Chart of Knee Selection Criteria.ĂFigure 2. Example of a knee with accelerated KOA and a self-reported
injury between the 0-month and 12-month visit. The knee developed a
subchondral medial femoral fracture, medial radial tear with moderate
extrusion, and moderate effusion.
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PREDICTION OF POOR OUTCOME BY A NOVEL IMAGING BIOMARKER
(ACTIVE SHAPE MODELLING) IN HIP OA PATIENTS
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Purpose: Using a statistical shape model we have previously demon-
strated signiﬁcant changes in hip shape, captured by a change in mode
scores, over 12 months in an OA cohort. The aim of this study was to
assess whether baseline shape could predict 7 year progression to total
hip replacement. We also investigated the relationship between base-
line Kellgren-Lawrence grade (KLG) and 7 year hip shape.
Methods: In 2007 as part of the Aberdeen hip and knee study the
Grampian NHS Radiology Information System was used to identify 100
patients who had undergone bilateral hip or pelvic radiographs in the
previous 12 months. Each hip was assigned a KLG. Patients underwent a
bilateral hip Dual energy X-ray Absorptiometry (DXA) scan (iDXA GE
LUNAR). Using active shape modelling (ASM) (ASM toolkit Manchester
University, UK and Shape software, University of Aberdeen, UK) an 85
point statistical shape model was applied to each image capturing the
femoral head, neck, upper shaft, acetabulum and part of the pelvis.In
2014 these patients were recalled for a follow-up iDXA scan. In addition
information was gathered on total hip replacement (THR) outcome
since baseline.
The relationship between follow-up mode scores and baseline KLG was
tested by Pearson correlations and one-way ANOVAwith contrast (SPSS
v22). ROC curve analysis was used to investigate baseline mode score
prediction of THR (MedCalc).
Results: This current study extends the follow-up of this cohort to 7
years. 82/100 of the original cohort were invited for follow-up (the
remainder having died or moved from the area). 47 (57%) responded, 39
were eligible to attended for a follow-up iDXA scan, 4 were ineligible
due to existing bilateral total hip replacement or resurfacing and 4 were
willing but unable to attend due to imminent THR surgery.
Using the 7 year shape date the ﬁrst 10 modes accounted for 74.5% of
the variation. Correlations between baseline KLG and these 10 modes
revealed a signiﬁcant negative correlation between Mode 1, r¼-0.425,
